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DISSECTION AND MODULATION OF THE FOUR DISTINCT 
ACTIVITIES OF NISIN BY MUTAGENESIS OF RINGS A AND B 
AND BY C-TERMINAL TRUNCATION   
 
By Rick Rink, Anneke Kuipers, Leon D. Kluskens, Arnold J.M. Driessen, Oscar P. Kuipers 




Table S1. Ring A mutants. Concentrations in medium relative to nisin have been determined 
by a peptide assay according to Bradford.  
Dehydrations 
      
Positions 4, 5, 6 
before dehydration 
IC50 of mutant nisin 
against L. lactis LL 
108 (pOri 280) 
relative to wild-type 
nisin A 
Observed Lacking1           
ISL (wild type) 1 8 0 
KSI    0.2 8 0 
FSI 2 8 0 
TKI                 43 7 0 
VGG               270 7 (6) 0 (1)# 
FVW                 10 7 (6) 0 (1)# 
FFL                 16 7 (6) 0 (1)# 
YQI                 28 7 (6) 0 (1)# 
FLI*,                 75 7 (6) 0 (1)# 
LFQ                 12 7 (6) 0 (1)# 
YQI                 75 7 0 
FSY 5 8, 7, (6) 0, 1, (2) 
FVS 5 8, 7 0, 1 
FSF 3 (8), 7 (0), 1 
FAF 6 7, (6) 0, (1) 
FFS 9 8, 7 0, 1 
FFV*                 15 7 0 
SFF 6 (8), 7, (6) (0), 1, (2) 
SFV                 10 8, 7 0, 1 
VFG 2 7 0 
IFS 6 7, (6) 1, (2) 
LFA 6 7, 6 0, 1 
LSF                 19 8, 7 0, 1 
* Small peak of +119 Da observed indicating cysteine addition and hence a partly open ring. 
1Considering Ser33 never being dehydrated. #Dehydration values based on small mass 




Table S2. Growth inhibiting activity of ring B mutants of nisin. Concentrations in medium 









Ring B mutant 
Positions 9, 10 
before dehydration 
IC50 of mutant nisin 
against L. lactis LL 
108 (pOri 280) 
relative to wild-type 
nisin A 
Observed Lacking 
GC              > 500 ND ND 
GS     17 8 1 
SS     13 8, 9 2, 1 
AA     23 ND ND 
PH, PR, PD, PN, PL, 
PP 
             > 500 7 1 
TS    15 9 1 
PA    13 8 0 
PS     4 8, 9 1, 0 
PT        0.9 9 0 
PG (wild type)     1 8 0 
Table S3. Truncated PH nisin lacks 2 thioether rings and contains a single disulfide bridge. 
Calculated masses are indicated between brackets and in italics. For the full length version of  
PH nisin A (∆23-34), ring B was found not to be closed. To investigate if the rings are 
formed in the PH nisin A (∆23-34) truncated variant (Table S3), masses were determined. 
The mass in the presence of TCEP was 2 Da higher than without TCEP, and 2 Da higher than 
expected for 3 closed thioether rings A, B and C. CDAP treatment resulted in 50 Da increase 
in mass. This implies that the two rings of the truncated PH mutant were not formed, and 
instead a disulfide bond exists under oxidizing conditions. TCEP treatment opens the 
disulfide bond leading to a 2 Da increase. CDAP treatment corresponds to two additions, i.e., 






                          Da [M + H+] 
















Table S4. Characterization of truncated nisin and nisin rings A and B mutants by mass 
spectrometry. 
Monoisotopic mass 




nisin A (∆23-34) 2139.31 2139.00 5 
PT (∆23-34) 2164.97 2165.02 6 
KSI (∆23-34) 2154.12 2154.01 5 
KFI (∆23-34) 2232.12 2232.07 4 















Table S5. Characterization of truncated nisin mutants by postsource decay. 
Mass 












1009 1007 Da 







1136 1135 Da 






1395 1393 Da 
PT (∆23-34) y14 PdhbCKdhbG
ALMGCNM
K 
1422 1419 Da 
 
 
 
